Abstract: In this paper, we develop an order-level inventory system for deteriorating items under inflation with ramp type demand function and partial exponential typebacklogging function of time. Three costs are considered under inflation as significant: deterioration, holding, shortage. The backlogging rate is an exponentially decreasing, timedependent function specified by a parameter. For this model we derive results, which ensure the existence of a unique optimal policy and provide the solution procedure for the problem. The method is illustrated by numerical example, and sensitivity analysis of the optimal solution with respect to the parameters of the system is carried out.
In a recent communication Mandal and pal [4] attempted to study on order-level inventory model for deteriorating items, where the demand rate is a ramp-type function of time. Kun -shan Wu and Liang -Yuh -Ouyang [9] extended their work where inventory starts with shortages. This type of demand pattern is generally seen in the case of any new brand of consumer goods coming to the market. The demand rate for such items increases with time up to a certain time period and then ultimately stabilizes and becomes constant. It is believed that this type of demand rate is quite realistic
The above investigation led us to develop an inflationary model for deteriorating items with ramp type demand rate and partial -exponential type backlogging.
We attempt to provide the exact solution for the problem in the light of numerical example followed by sensitivity analysis of the optimal solution with respect to the parameters of the system.
ASSUMPTIONS AND NOTATIONS:
The mathematical model of the deterministic inventory replenishment problem with ramp type demand rate is based on the following assumptions:
i.
The replenishment rate is infinite, thus replenishments are instantaneous. ii.
The lead-time is zero. iii.
The on hand inventory deteriorates at a constant rate θ (0< θ <1) per unit time. The deteriorated items are withdrawn immediately from the warehouse and there is no provision for repair or replacement. iv.
The rate of demand R (t) is ramp type demand function of t.
Where H(t-µ) is Heaviside's function defined as follows:
v. Unsatisfied demand is backlogged at rate e -αx , where x is the time up to the next replenishment and 'α' a parameter vi.
The unit price is subject to the same inflation rate as other related costs.
The following notations are used throughout this investigation:
The fixed length of each ordering cycle.  S -
The maximum inventory level for each ordering.  r -
The inflation rate.
The inventory holding cost per unit per unit of time. 
MATHEMATICAL MODELS AND SOLUTIONS:
The objective of the inventory problem here is to determine the optimal order quantity so as to keep the total relevant cost as low as possible under inflation has been subjected to the inventory starts without shortages.
The work of further investigation and we shall discuss the inventory model for deteriorating items under inflation, where the inventory starts without shortages. 
Since (3), (4) and (5) are first order liner differential equations it is fairly easy to derive their solutions as
From equations (6) and (7), the value of I(t) at t=µ should coincide, which implies that
The amount of inventory carried during the period [0, t 1 ] is CI, where
The total number of items which deteriorate during [0, t 1 ] is DI, where 
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e e e r r r r Thus, the average total cost per unit time is
To minimize the average total cost per unit of time, the optimal value of t 1 can be obtained by solving the following equation
This also satisfies the condition
This is a non-linear equation. This equation can be easily solved using any iterative method when the value of the parameters is prescribed.
By using the optimal value t 1 *, the optimal value of S*, the minimum average total cost per unit of time and the optimal order quantity can be obtained from equation (9), equation (18) and equation (16) respectively.
Discussion and Conclusion:-
In the light of numerical example adopted by Kun-Shan Wu and Liang-Yuh-Ouyang [9] , the input parameters in our case are as follows :- Where * stands for optimal values. Evidently optimal total cost of our inventory model is less than that of Kun-Shan Wu and Liang-Yuh-Ouyang [ 9] . Hence our model is believed to be better one.
Sensitivity Analysis:-
We will now study the sensitivity of the optimal solution to changes in the values of the different parameters associated with the inventory system in example. The results are shown in Table 1 .
Sensitivity Analysis of numerical example:
Parameter 
